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(54) [Title of the Invention] ALIGNMENT DEVICE OF 
OPHTHALMOLOGIC APPARATUS 

(57) [Abstract] 

[Object] When a fixation deficiency is generated, 
alignment can be automatically stopped. 

[Construction] When an examiner pushes an optometry start 
button, a beam emitted from a light source 11 is illuminated 
on a cornea Ec of an examinee's eye E, and the reflected 
light is detected by the two-dimensional position detecting 
means 13a and 13b. The signals are stored in an image 
memory via an A/D converter, so that the position of the 
examinee's eye E relative to an optometric unit is 
calculated by a CPU, etc. If the positional information of 
the examinee's eye E is not obtained at this time, the 
position detection is again repeated to try to detect the 
position; however, if the detection is incapable even when 
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trying at a predetermined number of times, an aligning error 
signal is generated to the examiner. 
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[Claims] 

[Claim 1] An alignment device of an ophthalmologic 
apparatus comprising position detecting means for detecting 
the relative position between an examinee's eye and an 
optometric unit; and driving means for driving the 
optometric unit at least in a single-dimensional direction, 
wherein the alignment device performs the alignment by 
driving the driving means based on the output of the 
position detecting means, and upon detecting that the 
driving means is driven at more than a predetermined number 
of times or the detecting means is operated for more than a 
predetermined period, the driving of the driving means is 
stopped. 

[Claim 2] An alignment device of an ophthalmologic 
apparatus comprising position detecting means for detecting 
the relative position between an examinee's eye and an 
optometric unit; and driving means for driving the 
optometric unit at least in a single-dimensional direction, 
wherein the alignment device finishes the alignment by 
driving the driving means based on the output of the 
position detecting means and when the distance between the 
examinee's eye and the optometric unit falls within a 
predetermined allowable range by detecting the position 
again, and wherein upon detecting that the driving means is 
driven at more than a predetermined number of times or the 



detecting means is operated for more than a predetermined 
period, the alignment is performed by expanding the 
allowable range. 

[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] The present invention 
relates to an alignment device of an ophthalmologic 
apparatus for automatically aligning the device with an 
examinee ' s eye by operating driving means based on 
positional information of position detecting means. 
[0002] 

[Description of the Related Art] An auto-alignment device 
for automatically performing the alignment by operating 
driving means based on positional information of position 
detecting means has been known, having the position 
detecting means for detecting the position of an examinee's 
eye in the device and the driving means for moving part of 
the device in vertical, horizontal, front -back directions or 
in any one of these directions. 

[0003] In such a device, a system is adopted in that when 
an examiner pushes a measurement switch, the relative 
position between the examinee's eye and the device is 
detected so that part of the device moves so as to agree 
with the position of the examinee's eye; if the positional 
displacement is further detected by the positional re- 
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detection, the ophthalmologic measurement is started when 
the positional displacement between the examinee's eye and 
the device reaches an allowable value by repeating the 
operation of moving again to a new position. 
[0004] 

[Problems to be Solved by the Invention] However, in the 
conventional example described above, when an examinee is 
liable to have a fixation deficiency like in a child, an 
elderly person, and a nystagmus person, there is a problem 
that the measurement is not finished forever since the 
positional displacement of the examinee's eye is again 
generated after the device aligning by once detecting the 
position of the examinee's eye, so that the movement and the 
detection are repeated a number of times. 

[0005] It is a first object of the present invention, with 
the problems described above solved, to provide an alignment 
device of an ophthalmologic apparatus in that when a 
fixation-deficient eye is measured, the positional alignment 
is automatically cancelled. 

[0006] It is a second object of the present invention to 
provide an alignment device of an ophthalmologic apparatus 
in that when a fixation-deficient eye is measured, the 
measurement is continued by automatically alleviating the 
allowance of the positional alignment. 

[0007] 
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[Means for Solving the Problems] In order to achieve the 
objects mentioned above, an alignment device of an 
ophthalmologic apparatus according to a first invention 
includes position detecting means for detecting the relative 
position between an examinee 1 s eye and an optometric unit; 
and driving means for driving the optometric unit at least 
in a single-dimensional direction, wherein the alignment 
device performs the alignment by driving the driving means 
based on the output of the position detecting means, and 
upon detecting that the driving means is driven at more than 
a predetermined number of times or the detecting means is 
operated for more than a predetermined period, the driving 
of the driving means is stopped. 

[0008] An alignment device of an ophthalmologic apparatus 
according to a second invention includes position detecting 
means for detecting the relative position between an 
examinee 1 s eye and an optometric unit; and driving means for 
driving the optometric unit at least in a single-dimensional 
direction, wherein the alignment device finishes the 
alignment by driving the driving means based on the output 
of the position detecting means and when the distance 
between the examinee's eye and the optometric unit falls 
within a predetermined allowable range by detecting the 
position again, and wherein upon detecting that the driving 
means is driven at more than a predetermined number of times 



0 
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or the detecting means is operated for more than a 
predetermined period, the alignment is performed by- 
expanding the allowable range. 
[0009] 

[Operation] In the alignment device of an ophthalmologic 
apparatus according to the first invention, during the 
alignment by detecting the positions of the examinee's eye 
and the optometric unit with the position detecting means 
and by driving the driving means based on the detection 
signal, when the driving means is driven at more than a 
predetermined number of times or the detecting means is 
operated for more than a predetermined period, the driving 
of the driving means is stopped. 

[0010] In the alignment device of an ophthalmologic 
apparatus according to the second invention, during the 
alignment within the allowable range by detecting the 
positions of the examinee's eye and the optometric unit with 
the position detecting means and by driving the driving 
means based on the detection signal, when the driving means 
is driven at more than a predetermined number of times or 
the detecting means is operated for more than a 
predetermined period, the driving of the driving means is 
stopped, and then, with the allowable range alleviated, the 
alignment is again performed by repeating the above - 
ment ioned opera t ion . 
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[0011] 

[Embodiments] The present invention will be described on 
the basis of an embodiment shown in the drawings. Fig. 1 is 
a perspective view of the embodiment which is composed of a 
device body 1 and a face-fixed part 2 of an examinee. The 
body 1 includes an optometric unit 3 and three stages for 
moving the optometric unit 3 in three-dimensional axial 
directions X, Y, and Z. On a fixed part 4 as a base, a 
groove is formed in the X-direction; and a movable part 5 is 
fitted into the groove; a male-screw shaft 6a of a motor 6 
fixed to the fixed part 4 is mated with a female screw 
formed in the movable part 5 . 

[0012] Similarly, on the movable part 5, a groove is formed 
in the Z-direction; a movable part 7 is fitted into the 
groove; and the movable part 7 is mated with a motor 8 fixed 
to the fixed part 5 via its male-screw shaft. Furthermore, 
on the movable part 7, a groove is formed in the Y- 
direction; the optometric unit 3 is fitted into the groove; 
and the optometric unit 3 is mated with a motor 9 on the 
movable part 7 via its male-screw shaft. 

[0013] These motors 6, 8, and 9 are electrically connected 
to a drive control circuit (not shown) so as to move the 
optometric unit 3 to a predetermined position in three- 
dimensional axial direction. These motors 6, 8, and 9 may 
be an arbitrary kind of motor, such as a pulse motor and a 
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DC motor; however, in the case where the rotation cannot be 
quantitatively controlled like in the DC motor, it is 
preferable that a detection element for detecting the 
movement distance of the stages and the rotational angle of 
the motors be provided in the device. 

[0014] Fig. 2 shows a positional detection optical system 
for detecting positions of an examinee 1 s eye E and the 
optometric unit 3 of the device. On an optical axis 01 in 
front of the examinee's eye E, a projection lens 10 and a 
light source 11 for illuminating a cornea Ec of the 
examinee's eye E are arranged. In two directions 
intersecting each other at a predetermined angle 
symmetrically about the optical axis 01, respective imaging 
lenses 12a and 12b and respective two-dimensional position 
detecting means 13a and 13b are arranged. The two- 
dimensional position detecting means 13a and 13b include an 
image-pickup element, such as a tetraphyllous element and a 
CCD, and a position sensor so as to detect a beam position 
in the two-dimensional direction. 

[0015] Fig. 3 is a configuration drawing of an electrical 
block circuit. The outputs of the two-dimensional position 
detecting means 13a and 13b are connected to a switch 20 for 
selectively switching these output signals; the output of 
the switch 20 is connected to an image storing memory 22 via 
an A/D converter 21 for digital conversion; the output of 
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the image storing memory 22 is connected to a data bus 23; 
signals of the image storing memory 22, a CPU 24, an ROM 25, 
and an RAM 26 are connected to each other via the data bus 
23; and the signal from the CPU 24 is further connected to 
drivers 27, 28, and 2 9 for driving the motors 6, 9, and 8 
moving the stages, respectively. 

[0016] Fig. 4 is a flowchart of an operation procedure in 
that when an examiner pushes an optometry start button (not 
shown) , the CPU 24 recognizes a measurement start trigger so 
as to initialize the values of a detection start time, the 
number of movements, and an allowable amount. 
Simultaneously, a beam is emitted from the light source 11 
so as to illuminate the cornea Ec of the examinee's eye E 
via the projection lens 10. Thereby, the reflection image 
formed in the cornea Ec of the examinee's eye E is re- 
focused on the two-dimensional position detecting means 13a 
and 13b by the imaging lenses 12a and 12b arranged at 
positions symmetrical with each other in directions, each 
intersecting the optical axis 01 at a predetermined angle. 
[0017] The signals of the two-dimensional position 
detecting means 13a and 13b are selectively inputted to the 
A/D converter 21 by the switch 20 so as to be stored in the 
image storing memory 22 as digital information. The 
information entered is calculated by the CPU 24 so as to 
obtain the position of the examinee's eye E relative to the 
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optometric unit 3. 

[0018] The positions of the examinee's eye E and the 
optometric unit 3 are quantitatively detected in the three- 
dimensional direction using a detecting method disclosed in 
Japanese Patent Laid-Open No. 58-97340; when the detected 
result is within an allowable range, the optometric 
measurement is started. On the other hand, if the result is 
out of the allowable range, by a control circuit including 
the CPU 24, the drivers 27, 28, and 29 drive the motors 6, 9, 
and 8 via the data bus 2 3 so as to be rotated by a 
predetermined rotational angle, respectively, so that the 
optometric unit 3 moves to a desired position in the three- 
dimensional direction . 

[0019] The positional detection operation of the examinee 1 s 
eye E herein is again repeated, and is automatically 
controlled so as to try to detect the position at a 
predetermined number of times or to perform alignment for a 
predetermined period. If the positional detection is 
incapable even by such a process, the incapability of the 
alignment is informed to an examiner as an error signal so 
as to stop the alignment. 

[0020] Hence, when a fixation-deficient eye is measured, 
the problem is avoided in that the alignment takes a long 
time or the optometric operation continues for ever because 
the alignment cannot be finished. For example, the 
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alignment is performed by manual operation so as to complete 
the optometric operation. 

[0021] Fig. 5 is a flowchart of another operation procedure. 
In Fig. 4, the alignment is stopped if the alignment is not 
finished even when the position is detected at a 
predetermined number of times or to perform alignment for a 
predetermined period while in Fig. 5, after the alignment is 
once stopped, by expanding the allowable amount range, the 
alignment is performed by repeating the same procedure. 
That is, if the movement of the optometric unit 3 for the 
alignment by the driving means requires more than a 
predetermined number of times or a predetermined period, the 
allowable amount range is automatically expanded and the 
positional detection of the examinee's eye E is again 
continued . 

[0022] After the alignment is finished in such a manner, 
the optometric measurement is performed and the allowable 
amount range at this time is stored. If upon completion of 
the optometric measurement, the allowable amount range as 
well as the optometric results is displayed, an examiner 
can recognize at once that the accuracy in the optometric 
measurement is reduced smaller than that in the normal 
optometric measurement. 

[0023] According to the embodiment, as shown in Fig. 1, the 
alignment is performed by moving the optometric unit 3 in a 



. three-dimensional direction; however, in a normal 
optometric instrument, an anterior eye part observation 
optical system of the examinee's eye E is provided for the 
alignment, and although in the horizontal X direction and 
the vertical Y direction, the alignment can be accurately 
performed, there is a defect that the accuracy in alignment 
in the operating distance Z direction is deteriorated in 
comparison with that in the two X and Y directions. Thus, 
the system according to the embodiment may be adopted for 
the alignment in the operating distance Z direction so as 
to incorporate the system in a conventional device. 

[0024] 

[Advantages] As described above, in the alignment device 
according to the first invention of an ophthalmologic 
apparatus, when the driving means is operated at more than 
a predetermined number of times or for more than a 
predetermined period, and when a fixation-deficient eye is 
measured, the situation can be avoided by stopping the 
alignment operation, in which the alignment takes a long 
time or the optometric operation continues for ever because 
the alignment cannot be finished. 

[0025] Also, in the alignment device according to the 
second invention of an ophthalmologic apparatus, if the 
positional detection is incapable within the allowance, by 
automatically alleviating the allowance of the positional 
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alignment, although the accuracy in alignment is reduced to 
some extent, the automatic measurement can be continued. 
The measurement is finished within a predetermined period 
although sacrificing the accuracy to some extent, and the 
situation can be avoided in that the optometric operation 
continues for ever because the alignment cannot be finished. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a perspective view of the present 
embodiment . 

[Fig. 2] Fig. 2 is a configuration drawing of a position 
detecting optical system. 

[Fig. 3] Fig. 3 is a configuration drawing of an electric 
block circuit. 

[Fig. 4] Fig. 4 is a flowchart. 

[Fig. 5] Fig. 5 is a flowchart of another operation 
procedure . 
[Reference Numerals] 
1 : body 

2: face-fixed part 
3: optometric unit 
4 : fixed part 

5, 7: movable part 

6, 8, 9: motor 
11: light source 

13a, 13b: two-dimensional position detecting means 
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20: switch 
22: image memory 
23 : data bus 
24: CPU 
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Fig. 4 

OPTOMETRY START 
INITIALIZATION 

EXAMINEE'S EYE POSITION DETECTED 
WITHIN ALLOWABLE RANGE 
Y: OPTOMETRY START 

WITHIN PREDETERMINED RANGE IN NUMBER OF MOVEMENTS OR PERIOD 

N: AUTOMATIC MEASUREMENT FINISHED 

EACH MOTOR IS MOVED TO EXAMINEE'S EYE POSITION 

NUMBER OF MOVEMENTS INCREMENT 

Fig. 5 

OPTOMETRY START 
INITIALIZATION 

EXAMINEE'S EYE POSITION DETECTED 
WITHIN ALLOWABLE RANGE 
Y: OPTOMETRY START 

WITHIN PREDETERMINED RANGE IN NUMBER OF MOVEMENTS OR PERIOD 
N: ALLOWABLE RANGE expanded -> NUMBER OF MOVEMENTS RESET 
MOVING BY DRIVING MOTOR 
NUMBER OF MOVEMENTS INCREMENT 



